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METHOD OF CHANGING PROGRAM OF REMOTE NODE IN NETWORK 

CLAIM OF PRIORITY 

This application makes reference to and claims all benefits accruing under 35 U.S.C. 
Section 119 firom an application for METHOD OF CHANGING PROGRAM OF REMOTE 
NODE IN NETWORK filed earlier in the Korean Industrial Property Office on July 14, 1999 
and there duly assigned Serial No. 28561/1999. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a method for changing the program of each 
transmission system constituting a network, and more particularly to a method for changing 
the program of each transmission system in a remote place. 

2. Description of the Related Art 

In general, a communication network basically includes a plurality of nodes with a 
switching function being connected via transmission paths to communication terminals. A 
group of systems is configured in such a manner to build a network. This network includes an 
exchange network allowing a plurality of switching systems to be connected to each other, a 
transmission network allowing a plurality of transmission systems to be connected to each 
other, a network allowing a plurahty of extemal terminals such as personal computers (PCs) 
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to be connected to each other within a specific region via a local area network (LAN), and an 
hitemet network allowing a plurality of remote computers to be accessed to communicate 
with each other over the Intemet. 

5 hi building a network as mentioned above, the network is classified into a variety of 

types depending on the characteristics of the networks. The name of the networks also varies 
based on the constituting elements of each of the networks. Further, the network is 
configured in such a manner that a network management system for the maintenance and 
repair of network is provided to centrally control these networks. The scope of the network 
10 is represented by a combination of nodes and links representing a network topology. There 
are two types of methods in implementing a network: (1) a method for implementing a 
network by using a loop-shaped network topology; and, (2) a method for implementing a 
network by using a linear-shaped network topology. 

FIG. 1 is a schematic view illustrating the flow stream of data and control signals for 
15 changing the program in the loop-shaped transmission network according to the prior art. 

A process for changing the program in the loop-shaped transmission network will be 
described in detail hereinafter with reference to FIG. L In FIG.l, each of transmission 
systems constituting the transmission network forms one node, respectively. Namely, a 
transmission system, i.e., a Network Element 1 (hereinafter referred as "NE 1 (21)") forming 
20 a first node is connected to a transmission system, i.e., a Network Element 2 (hereinafter 
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referred as "NE 2 (22)") forming a second western node. The NE 1 is connected to a 
transmission system, i.e., a Network Element 3 (hereinafter referred as "NE 3 (23)") forming 
a third eastern node. Also, a transmission system, i.e., a Network Element 4 (hereinafter 
referred as "NE 4 (24)") forming a fourth northern node is coupled between the NE 2 (22) 
5 and NE 3 (23). A Network Management System 10 (hereinafter referred as '^NMS") is 
connected to the NE 1 (21). 

According to the above configuration, if the NMS 10 attempts to change the program 
for each of the nodes (21), (22), (23), and (24) arranged in the loop-shaped transmission 

10 network, the program of the NE 1 (21) is changed first. To this end, the NMS 10 transmits a 
control signal, indicated by a dotted line in FIG. 1, and the new program to the NE 1 (21). 
After the program of the NE 1 (21) is changed into the new program transmitted from the 
NMS 10. The NMS 10 transmits the new program and the control signal to the NE 2 (22) via 
the NE 1 (21), so that the program of the NE 2 (22) can be also changed to the new program. 

15 Similarly, the NMS 10 transmits the new program and the control signal to the NE 3 (23) via 
the NE 1 (21), so that the program of the NE 3 (23) is changed into the new program. Then, 
the NMS 10 transmits the new program data and the control signal to the NE 4 (24) via the 
NE 1 (21) and the NE 2 (22), or the NE 1 (21) and the NE 3 (23) so that the program of the 
NE 4 (24) is changed into the new program. 

20 Accordingly, if data representing the new changing program is transmitted to each of 

the nodes (21), (22), (23) and (24), a great deal of traffic for the data transmission of the new 
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changing program and the control signal is generated between the NMS 10 and the NE 1 
(21), between the NE 1 (21) and the NE 2 (22), or between the NE 1 (21) and the NE 3 (23). 
Thus, the number of traffic hops for each of the nodes in the loop-shaped transmission 
network can be expressed by the following [formula 1]: 

5 [formula 1] 

H = (N + 3)xN+l, (if N is an odd number); 
H = (N + 2) X N, (if N is an even number), 

wherein H is the number of traffic hops and N is the number of nodes (transmission 
systems) arranged in the loop-shaped transmission network. As the number of nodes 
10 increases, the number of traffic hops also increases, thereby degrading the transmission 
efficiency in the loop-shaped transmission network. 

FIG. 2 is a schematic view illustrating the flow stream of data and control signals for 
changing the program in a Unear-shaped transmission network according to the prior art. 

15 A process for changing the program in the linear-shaped transmission network will be 

described in detail hereinafter with reference to FIG. 2. In FIG. 2, an NMS 10 is connected 
to a transmission system, i.e., NE 1 (21) forming a first node, which is connected to a 
transmission system, i.e., NE 2 (22) forming a second node, which is also connected to a 
transmission system, i.e., NE 3 (23) forming a third node. In the event that the NMS 10 

20 attempts to change the program of each of the nodes (21), (22), (23) and (24) arranged in the 
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linear-shaped transmission network, the program of the NE 1 (21) first should be changed. 
Thus, the NMS 10 transmits the control signal, indicated by a dotted line in FIG. 2, along 
with data representing the new program to the NE 1 (21). In this manner, after the program 
of the NE 1 (21) is changed to the new program data transmitted from the NMS 10, the NMS 

5 10 transmits the new program data and the control signal to the NE 2 (22) via the NE 1 (21), 
so that the program of the NE 2 (22) is also changed to the new program. Similarly, the 
NMS 10 transmits the new program data and the control signal to the NE 3 (23) via the NE 1 
(21) and the NE 2 (22), so that the program of the NE 3 (23) is changed to the new program. 
Through this process, the program of transmission system forming each node is changed to 

10 the new program. Accordingly, the number of traffic hops of the nodes of the linear-shaped 
transmission network can be expressed by the following [formula 1]: 

[formula 1] 

H- |N+(N+in 
15 2 

wherein H is the number of traffic hops, and N is the number of nodes (transmission 

systems) arranged in the linear-shaped transmission network. Therefore, as the number of 

nodes increases as in the case of loop-shaped transmission network, the number of traffic 

20 hops increases, thereby degrading transmission efficiency in the linear-shaped transmission 

network. 

The networking architecture arranged in the loop-shaped transmission network and 
linear-shaped transmission network as mentioned-above is configured in such a manner that. 
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if the NMS 10 attempts to change the program of each of the nodes (21), (22), (23), and (24) 
constituting the transmission network in a remote place, the NMS 10 centrally transmits the 
new program data and the control signal to each node, resulting in an increase in the number 
of traffic hops and thereby degrading the transmission efficiency in the transmission 
5 networks. 



SUMMARY OF THE INVENTION 

Therefore, an object of the invention is to provide a method for changing the program 
of each transmission system or node constituting a network by arranging the traffic flow to 
reduce the number of traffic hops, so that the time required for changing the program of each 
10 transmission system within the network can be reduced. 

In accordance with the embodiment of the present invention, the present invention 
provides a method for changing the program of each node constituting a network in a remote 
place, wherein the network including at least two nodes and a network management system 
connected to the predetermined nodes of the network, the method comprising the steps of: 
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transmitting new changing program data and a control signal to the predetermined 
nodes connected to the network management system, wherein the predetermined node 
constitutes the network and the control signal being adapted to change the program of the 
predetermined node; 

5 allocating a fixed region in a memory within a transmission system forming one of 

the predetermined nodes in response to the reception of the new changing program data and 
storing the new changing program data in the fixed region after changing the program of one 
of the predetermined node with the new changing program data imder the control of the 
control signal; 

10 allowing the network management system to transmit a command signal or a 

program-transmitting signal to one of the predetermined node and simultaneously allowing 
the network management system to transmit the control signal to the next predetermined 
node; and, 

in response to the command signal or the program-transmitting signal, allowing one 
15 of the predetermined nodes to transmit the newly changing program data thereof to the next 
predetermined node and replacing the program of the next predetermined node with the new 
changing program transmitted fi-om one of the predetermined nodes, under the control of the 
control signal received from the network management system. 

20 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing and other objects, features and advantages of the present invention will 
become more apparent from the following detailed description when taken in conjunction 
with the accompanying drawings in which: 

FIG. 1 is a schematic view illustrating the flow stream of data and control signals for 
changing the program in a loop-shaped transmission network in accordance with the prior art; 

FIG. 2 is a schematic view illustrating the flow stream of data and control signals for 
changing the program in a linear-shaped transmission network in accordance with the prior 
art; 

Figs. 3 is a schematic view illustrating the stream of data and control signals for 
changing the program in a loop-shaped transmission network according to the preferred 
embodiment of the present invention; and, 

FIG. 4 is a schematic view illustrating the flow stream of data and control signals for 
changing the program in a hnear-shaped transmission network according to the preferred 
embodiment of the present invention. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

A reference will now be made in greater detail to the preferred embodiments of the 
present invention, hi the drawings, the same or similar elements are denoted by the same 
reference numerals even though they are depicted in different drawings. For the purpose of 
5 clarity, a detailed description of well-known functions and configurations incorporated herein 
will be omitted as they may make the subject matter of the present invention unclear. 

Figs. 3 is a schematic view illustrating the flow stream of data and control signals 
for changing the program in a loop-shaped transmission network according to the preferred 
embodiment of the present invention. 

10 The process for changing the program in the loop-shaped transmission network of 

the present invention and the flow stream of data and control signals will be described in 
detail hereinafter with reference to FIG. 3. 

In FIG. 3, each of the transmission system constituting the transmission network 
forms one node, respectively. A transmission system, i.e., a Network Element 1 (hereinafter 
15 referred as "NE 1 (21)") forming a first node is connected to a transmission system, i.e., a 
Network Element 2 (hereinafter referred as "NE 2 (22)") forming a second western node, 
which is connected to a transmission system, i.e., a Network Element 3 (hereinafter referred 
as "NE 3 (23)") forming a third eastern node. Also, a transmission system, i.e., a Network 
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Element 4 (hereinafter referred as ''NE 4 (24)") forming a fourth northern node is disposed 
between the NE 2 (22) and NE 3 (23). Further, a Network Management System 10 
(hereinafter referred as "NMS") is connected to the NE 1 (21). Now, the process for 
changing the program in the loop-shaped transmission network of the present invention will 
5 be described in detail hereinafter with reference to FIG. 3. 

In the event that the NMS 10 attempts to change the program of each of the 
nodes (21), (22), (23) and (24) arranged in the loop-shaped transmission network, the 
program of the NE 1 (21) is initially changed. Thus, the NMS 10 transmits a new changing 
program data along with a control signal in order to change the program of the NE 1 (21). In 

10 the following description, the control signal transmitted from the NMS 10 to change the 
program of each node is referred as "a program-changing signal". When the NE 1 (21) 
receives the "program-changing signal" and the new changing program data from the NMS 
10, the new changing program data is stored in the memory included within the NE 1 (21), 
then the program in the NE 1 (21) is changed under the control of the "program-changing 

15 signal" transmitted from the NMS 10. Accordingly, the program of the NE 1 (21) is 
changed to the new changing program data. When the program of the NE 1 (21) is changed, 
the NMS 10 transmits a command signal to the NE 1 (21) indicating that the NE 1 (21) 
should transmit the newly changed program data stored thereon to the NE 2 (22) in order to 
change the program of the NE 2 as well as the "program-changing signal" to the NE 2 (22). 

20 In the following description, the command signal dictating that the predetermined node, i.e., 
the NE 1 (21), should transmit the newly changed program data stored therein to other 
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predetermined node, i.e., the NE 2 (22), is referred to as "a data-transmitting signal". The 
"program-changing signal" transmitted from the NMS 10 to the NE 1 (21) is transmitted to 
the NE 2 (22) via the NE 1 (21). Then, the data-transmitting signal outputted from the NMS 
10 is transmitted to the NE 1 (21) so that the NE 1 (21) transmits the newly changed program 

5 data stored in the memory thereof to the NE 2 (22). Through this process, the NMS 10 can 
change the program data of the NE 2 (22) using the newly changed program data stored in 
the memory of the NE 1 (21). That is, the newly changed program data stored in the memory 
of the NE 1 (21) is directly transmitted to the NE 2 (22), instead of being transmitted from 
the NMS 10 to the NE2 (22) via the NE 1 (21) as in the prior art, thereby reducing the 

10 number of the traffic hops. For the NE 3 (23) and the NE 4 (24), the process of changing 
program data of the NE 3 (23) and the NE 4 (24) can also be performed through the above- 
mentioned process. Accordingly, when the program of the transmission system forming each 
node is changed to the new changing program data as explain above, the number of traffic 
hops of the nodes arranged in the loop-shaped transmission network can be expressed by the 

1 5 following [formula 3] : 



[formula 3] 
H = N+1, 

wherein H is the number of traffic hops and N is the number of nodes (transmission 
systems) arranged in the loop-shaped transmission network. 
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FIG. 4 is a schematic view illustrating the flow stream of data and control signals for 
changing the program in a linear-shaped transmission network according to the preferred 
embodiment of the present invention. 

A process for changing the program and the flow stream of control signal arranged in 
5 the linear-shaped transmission network will be described in detail hereinafter with reference 
to FIG. 4. 

The NMS 10 is connected to a transmission system, i.e., NE 1 (21) forming a first 
node, which is connected to a transmission system, i.e., NE 2 (22) forming a second node, 
which is also connected to a transmission system, i.e., NE 3 (23) forming a third node. In 

10 the event that the NMS 10 attempts to change the program of each node (21), (22), (23), and 
(24) arranged in the linear-shaped transmission network, the program of the NE 1 (21) is 
initially changed. Accordingly, the NMS 10 transmits the "program-changing signal" along 
with the new changing program data to the NE 1 (21). Then, the new changing program data 
received by the NE 1 (21) is stored in a fixed memory of the NE 1 (21) and the program of 

15 the NE 1 (21) is changed to the new changing program data under the control of the 
"program-changing signal." In this manner, after the program of the NE 1 (21) is changed 
to the new changing program data transmitted from the NMS 10, the NMS 10 transmits a 
"program-transmitting signal," or a command signal to the NE 1 (21), dictating the NE 1 (21) 
to transmit the newly changed program data stored therein to the NE 2 (22) in order to 



12 



(P8955/P992093) 



change the program of the NE 2, while transmitting the "program-changing signal" to the NE 

2 (22). 

Accordingly, when the NE 1 (21) receives the "program-transmitting signal" from 
the NMS 10, the newly changed program data stored in the memory of the NE 1 (21) is 
5 transmitted to the NE 2 (22). Through this process, if the NMS 10 changes the old program 
data of the NE 2 (22) with the new changing program data, the NMS 10 dictates the NE 1 

(21) to transmit the newly changed program data stored in the memory thereof to the NE 2 

(22) . Thus, the program of the NE 2 (22) can be changed to the new changing program data 
by having the NMS (21) to transmit the new changing program data stored therein directly to 

10 the NE 2 (22), thereby reducing the number of the traffic hops. Also, the process of 
changing the program data of the NE 2 (22) is identical to the process of changing the 
program data of the NE 1 (21). Further, the process of changing the program data of the NE 

3 (23) can also be performed in similar steps as mentioned in the above process. 
Accordingly, when the program of a transmission system forming each node is changed to 

15 the new changing program data, the number of traffic hops of the nodes arranged in the 
linear-shaped transmission network can also be expressed by the above-mentioned [formula 
3]. 

As described above, the program changing method of the present invention provides 
an advantage that in the case where the program of a node forming a network is changed, the 
20 newly changed program data is stored in the node. Then, the stored newly changed program 



13 



(P8955/P992093) 



data is transmitted to another node to change the program in the other node, thereby 
significantly reducing the amount of traffic in the network. 

While this invention has been described in connection with what is presently 
considered to be the most practical and the preferred embodiment, it is to be understood that 
the invention is not limited to the disclosed embodiment; on the contrary, it is intended to 
cover various modifications within the spirit and the scope of the appended claims. 
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WHAT IS CLAIMED IS: 

1. A method of changing the program of each node constituting a network in a 
remote place, wherein the network having at least two nodes and a network management 
system (NMS) coupled to a predetermined node, the method comprising the steps of: 

5 (a) transmitting a new program data and a control signal to the predetermined node 

coupled to the network management system (NMS), the control signal being adapted to 
change the program of the predetermined node; 

(b) allocating a fixed region in a memory within the predetermined node in response 
to the reception of the new program data, storing the received new program data in the 

10 allocated fixed region, and replacing the program of the predetermined node with the new 
program data responsive to the control signal; 

(c) allowing the network management system(NMS) to transmit a program- 
transmitting signal to the predetermined node for transmitting the stored new program data to 
a next predetermined node, and transmitting the control signal to the next predetermined node 

15 by the network management system (NMS); and, 

(d) in response to the program-transmitting signal, allowing the predetermined node 
to transmit the stored new program data thereof to the next predetermined node. 

2. The method as set forth in Claim 1, wherein the method further comprising 
20 the step of (e) replacing the program of the next predetermined node with the new program 

data received from the predetermined node responsive to the control signal. 
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3. The method as set forth in Claim 2, wherein said nodes are arranged in a 
straight hne or a loop in said network. 

4. A method for changing the program in a plurahty of nodes arranged in a 
remote area within a network, the method comprising the steps of: 

(a) transmitting a new program data and a control signal to a first node coupled to a 
network management system (NMS); 
5 (b) changing the program of said first node to said new program data under the 

control of said control signal; 

(c) storing said new program data in a memory means of said first node; 

(d) transmitting, by said NMS, a command signal to said first node to transmit said 
stored new program data to a second node and transmitting said control signal to said second 

10 node; and, 

(e) upon receiving said stored new program data from said first node, changing the 
program of said second node to said new program data under the control of said control 
signal, 

15 5. The method as set forth in Claim 4, wherein said plurality of said nodes is 

arranged in a straight line or a loop in said network. 

6. The method as set forth in Claim 4, wherein said method fiirther comprising 
the steps of: 
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(f) Storing said new program data received from said first node in a memory means of 
said second node; 

(g) transmitting^ by said NMS, said command signal to said second node to transmit 
said stored new program data in said second node to a remainder node and transmitting said 

5 control signal to said remainder node; and, 

(h) upon receiving said stored new program data from said second node, changing the 
program of said remainder node to said new program data under the control of said control 
signal 

10 7. The method as set forth in Claim 4, wherein said method fiirther comprising 

the step of repeating said steps (c), (d), and (e) for changing the program in the remainder 
nodes arranged in said network. 

8. A method for changing the program of a plurality of nodes arranged in a 
remote area within a network, said network having a network management system (NMS) 
coupled to one of said plurality of nodes, the method comprising the steps of: 

(a) transmitting a new program data and a control signal to said one node coupled to 
said network management system (NMS); 
15 (b) storing said new program data in a memory means of said one node; 

(c) changing the program of said one node to said new program data under the control 
of said control signal; 
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(d) transmitting, by said NMS, a command signal to said one node to transmit said 
stored new program data to said other node arranged in said network and transmitting said 
control signal to said other node; and, 

(e) upon receiving said stored new program data, changing the program of said other 
5 node to said new program data under the control of said control signal. 

9. The method as set forth in Claim 8, wherein said method further comprising 
the step of repeating said step (b), (c), (d) and (e) for changing the program in the remainder 
nodes arranged in said network. 

10 

10. The method as set forth in Claim 8, wherein said method further comprising 
the steps of: 

(f) transmitting, by said NMS, said command signal to transmit said stored new 
program data in said other node to a remainder node and transmitting said control signal to 

15 said remainder node; 

(g) in response to said command signal, storing said new program data from other 
said node in a memory means of said remainder node; 

(h) upon receiving said stored new program data from said other node, changing the 
program of said remainder node to said new program data under the control of said control 

20 signal. 
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11. The method as set forth in Claim 8, wherein said plurality of said nodes is 
arranged in a straight line or a loop in said network. 



a 

en 

in 
m 

Ly 

a 

¥ 

a 
a 



19 



(P8955/P992093) 



ABSTRACT OF THE DISCLOSURE 

Disclosed is a method of changing a program of each of the nodes constituting a 
network in a remote place, the network including at least two nodes, and a network 
management system connected to a predetermined node of the network. The method 
comprising the steps of: transmitting new changing program data and a control signal to the 

5 predetermined node connected to the network management system, the predetermined node 
constituting the network and the control signal being adapted to change a program of the 
predetermined node; allocating a fixed region in a memory within a transmission system 
forming the predetermined node in response to the reception of the new changing program 
data by the predetermined node to store the new changing program data in the fixed region, 

10 and changing the program of the predetermined node for the new changing program data 
under the control of the control signal; allowing the network management system to transmit 
a command or a program-transmitting-signal to the predetermined node, so that the 
predetermined node should transmit the newly changed program data stored therein to the 
next predetermined node to change the program of the next predetermined node, while 

15 allowing the network management system to transmit the control signal to the next 
predetermined node; and, allowing the predetermined node to transmit the newly changed 
program data thereof to the next predetermined node if the program-transmitting signal is 
received by the predetermined node and changing the program of the next predetermined 
node to the newly changed program data under the control of the control signal. 
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Docket No,: f^z^^ 

DECLARATION AND POWER OF ATTORNEY 



As a below named inventor (s), I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name, 

1 believe I am the original, first and aole inventor (if only one name is listed below) or an original, first and joint 
inventor (if plural names are listed below) of the subject matter which is claimed and for which a patent is sought on 
the invention entitled: 

METHOD OF CHANGING PROGRAM OF 

REMOTE NODE IN NETWORK 
,the specification of which is attached hereto unless the following box is checked: 



I I was filed on . 
Number 



as United States Application Number or PCT International Application 
and was amended on ^(if applicable). 



I hereby state that I have reviewed and understand the contents of the above identified specification, including the 
claims, as amended by any amendment referred to above, , , ,n j ^ 

1 acknowledge the duty to disclose information which is material to patentability as defmed m Title 37, Code ot 
Federal Regulation, 3 1.56. ^ 
T hereby claim foreign priority benefits under Title 35, United States Code, ^ 1 19 of any foreign application(s) for 
patent or inventor=s certificate Usted below and have also identified below any foreign application for patent or 
inventor=s certificate having a filing date before that of the application on which priority is claimed. 



Prior Foreign Application(8) 



1999^28561 



_Rg public of Korea 



14/07/1999 



(Number) 



(Country) 



(Number) 



(Country) 



(Day/Montfi/Year Filed) 



(Day/Month/Year Filed) 



Priority Claimed 
ElYes DNo 



□Yea DNo 



I hereby claim the benefit under Title 35, United States Code, 3120 of any United States application(s) listed below 
and, insofar as the subject matter of each of the claims of this application is not disclosed in the prior United States 
application in the manner provided by the first paragraph of the Title 35. United States Code, al 12. 1 acknowledge 
the duty to disclose information which is material to patentability as defined in Title 37, Code of Federal Regulation, 
31.56 which occurred between the filing date of the prior application and the national or PCT international filing 
date of this application. 



(Application Number) 



(Filing Date) 



(Stams - patented, pending, abandoned) 



(Application Ninnber) 



(Filing Date) 



(Status - patented, pending, abandoned) 
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PPGE:03 



POWER OF ATTORNEY: I hereby appoint the following attomey(s) and/or agent(s) to prosecute this application 
and to transact all business in the Patent and Trademark Office connected therewith; Steve S. Cha, Registration No. 
44,069; Howard S. Relter, Registration No. 20,394. 



Addrea^ all correspondence to: 



Address all telephone calls to: 



Steve S. Chfl, Esq, 
67 Wall Street #2411 
New York, NY 10005-3198 
(212)968-7101 



iiilMW 

022491 

Pf^rm TRADEHftRK OFFICE 



I (we) hereby declare that all statementa made herein of my own knowledge are true and that all statements made on 
information and belief are believed to be mie; and further that these statements were made with the knowledge that 
willful faiae statements and the like so made are punishable by fine or imprisonment^ or both, under Section 1001 of 
Title IS of the United States Code and that such willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 



Full name of sole or first inventor; 

Residence Address: 

Post office address; 

Citizenship: 

Date: 

Singnature: 

Full name of second Inventor: 

Residence Address: 



Jfeong'Ho CHO 

956, Youngtong-dong, Paltal-gUj Suwon-shi, Kyonggi-do, 
Korea 

Same as above 
Republic of Korea 



jsublic of K 



Post office address: Same m above 

Citizenship: Republic of Korea 

Date: 

Singnature: 

Full name of third inventor; 

Residence Address: 



Post office address: 

Citizenship: 

Date: 

Singnature: 

Full name of fourth inventor; 

Residence Address: 



Post office address: 

Citizenship: 

Date: 

Singnature: 
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